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Supervisory Patent Examiner, Art Unit 1742DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of invention group I, claims 1-15, in the reply 
filed on 16 November 2007 Is acknowledged. 

2. Claims 16-18 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention group II, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on 16 
November 2007. 

Means-Plus-Function Language 

3. Instant claims 1-4, 7 and 9 contain the flowing terms written in means-plus- 
function format, and have been interpreted as follows: 

"reaction control means" (claims 1-4, 7 and 9) is in proper means-plus-function 
fomiat and is defined in claims 2-4 and on page 6 between lines 5 and 20 of the 
specification. 

Specification 

4. The disclosure is objected to because of the following informalities: 

Numeral "10" is used to designate both a reactant feeder and an inlet as show in 
lines 17-18 on page 6 of the specification. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 



Application/Control Number: 10/519,952 Page 3 

Art Unit: 1793 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 10 recites the limitation "the groove of said screw" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 13 recites the limitation "two adjacent groove" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this countiy, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1-2, 4, 7, 9-10 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by GB 2,324,781 A (GB781). 

GB781 teaches a powder molding apparatus comprising the claimed barrel(Fig. 
#12) with an inlet(Fig. #1 la) equipped with a feed mixture(Fig. #1 1) at one end of the 
barrel and an outlet at the other end of the barrel(Fig. #13), a screw(Fig. #27) 
rotationally mounted in the barrel to move the feed material from the inlet to the outlet, a 
driving motor(Fig. #28) for rotating the screw and a plurality of heating units(Fig. #30) 
along the length of the barrel. For the purpose of temperature control, GB781 further 
teaches that temperature measurements from a plurality of temperature sensors in the 
feed mixer and along the length of the barrel(Fig. #31, page 5 last paragraph, page 6 
last paragraph) are sent to a controller (Fig. #20). Level measurements from a level 
sensor(Fig. #39) in the powder reservoir (Fig. #14) at the product end of the barrel as 
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taught by GB781 are also forwarded to the controller in order to control the rotational 
speed of the screw(col. 7 last two paragraphs). 

Regarding claims 1-2, 9 and 14, the powder molding apparatus of GB'781 reads 
on the claimed powder fabricating apparatus. 

Regarding claim 4, GB781 further teaches that feed raw material includes metal 
powder that contains a lubricant. Therefore, the lubricant as taught by GB781 reads on 
the claimed concentration control device. 

Regarding claim 7, GB781 further teaches that the heating units can be 
separately controlled in their zonal positions based on the heat sensors along the length 
of the barrel(page 6 last paragraph), which meets the limitation of a plurality of zones 
separately controlled by the reaction control means. 

Regarding claim 10, the implied threads on the screw of GB781 reads on the 
claimed projections on the groove surfaces based on the broadest reasonable 
interpretation. 

Therefore, GB781 anticipates the instant claims 1-2, 4, 7, 9-10 and 14. 
9. Claims 1-2. 4-8 and 10-14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shutov et al. US 5,415,354 (Shutov). 

Shutov teaches a two-screw polymer pulverization device comprising the claimed 
barrel (Fig. 1 # 13) having an inlet connected to a feed hopper(Fig. 1 # 11), an outlet at 
the opposite end of the barrel, wherein the barrel is separated into four zones, each 
controlled by separate heating or cooling means(Fig. 1 # 12 and 15), and two screws 
(Fig. 2 # 14) positioned in parallel along the length of barrel(Fig. 1 # 14). Shutov further 
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teaches that the screws are driven by an electric motor and the rotational speed and the 
temperatures of four zones of the barrel are separately controlled within certain 
ranges(col. 7 lines 49-66), which Implies the claimed controller and the claimed 
temperature control device(i.e. reaction control means). 

Regarding claims 1-2, 7 and 1 1, the two-screw pulverization device as taught by 
Shutov meets the structure limitations of the instant claims. 

Regarding claims 4 and 14, Shutov further teaches that a mixture of polymer 
materials can be used as the feed(col. 5 lines 53-58). Therefore, the mixture of polymer 
material as taught by Shutov which read on the claimed concentration control device. 
The feed hopper as taught by Shutov reads on the claimed reactant feeder/mixer. 

Regarding claims 5-6, Shutov further teaches any non-reactive gas such as air is 
introduced into the fourth zone of the barrel in order to fluidize the powder to prevent 
agglomeration and to cool the powder(col. 6 lines 55-65). 

Regarding claim 8, the separately controlled four zones on the barrel of Shutov 
are capable of functioning as the claimed nuclei generating, reaction buffering, major 
reaction and grain ripening zones as claimed based on the manipulation of the heating 
and cooling means in the four zones of the barrel in the apparatus of Shutov. 

Regarding claim 10, the implied threads on the screws of Shutov reads on the 
claimed projections on the groove surfaces based on the broadest reasonable 
interpretation. 

Regarding claim 12, Shutov further teaches that the screws are conical in 
shape(i.e. diameter graduate decrease from the inlet of the barrel to the outlet of the 
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barrel)(Fig. 1) in order to provide additional normal and shear stresses to the material 
sufficient to form fine powder(col. 6 lines 35-38). 

Regarding claim 13. Shutov further teaches that the distance between the screw 
flights in the fourth zone helps to prevent agglomeration of fine powders(col. 4 lines 29- 
32). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims"3 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
GB781. 

The teachings of GB781 are discussed in paragraph 8 above. 

Regarding claim 3, since GB781 is silent with respect to the types of the heating 
units used along the length of the barrel, one of ordinary skill in the art would have 
found it obvious to have incorporated any well know heating means in the art, for 
example electron beam heating means(i.e. electron supply device), to heat the zones of 
the barrel in the apparatus of GB781 with expected success. 

Regarding claim 15, even though GB781 does not explicitly teach the claimed 
condenser containing collector connected to the outlet of the barrel, one of ordinary skill 
in the art would have found it obvious to have incorporated an condenser containing 
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collector in communication with the outlet of the barrel in the apparatus of GB781 in 
order to produce a cooled final metal product. 

12. Claims 5-6 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over GB781 , and further in view of Enikolopow et al. US 4,607,797(Enikolopow). 

The teachings of GB781 are discussed in paragraph 8 above. However, GB781 
does not explicitly teach the claimed atmosphere providing device. 

Enkilopow teaches a polymer pulverizing apparatus comprising a barrel(Flg. 1 
#8), a feed hopper(Fig. 1 # 5), a screw member(Fig. 1 # 6), a plurality of heating and 
cooling conduits(Fig. 1 # 10 and 13) along the length of the barrel to control temperature 
within different zones along the length of the barrel. 

Regarding claims 5-6, Enkilopow further teaches that a degassing conduit is 
connected to the barrel to produce a vacuum to remove moisture and residual 
monomers(col. 5 lines 56-64). Therefore, it would have been obvious to one of ordinary 
skill in the art to have incorporated the degassing conduit as taught by Enkilopow into 
the apparatus of GB781 in order to remove moisture and residual monomers as taught 
by Enkilopow. 

Regarding claim 11, Enkilopow further teaches that two screw members can be 
used in the barrel wherein the two screws mesh with one another to produce a self- 
cleaning effect(col. 4 lines 42-47). Therefore, it would have been obvious to one of 
ordinary skill in the art to have incorporated the two screw configuration as taught by 
Enkilopow into the apparatus of GB781 in order to successfully conveying the powder 
material at the same time creating a self-cleaning effect as taught by Enkilopow. 
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13. Claims 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
GB781, and further in view of Shutov et al. US 5,415,354(Shutov). 

The teachings of GB781 are discussed in paragraph 8 above. However, GB781 
does not explicitly teach the claimed changes in groove diameter and inter-groove 
distance. 

Shutov teaches a two-screw polymer pulverization device comprising a barrel 
(Fig. 1 # 13) having an inlet connected to a feed hopper(Fig. 1 # 1 1), an outlet at the 
opposite end of the barrel, wherein the barrel is separated into four zones, each - 
controlled by separate heating or cooling means(Fig. 1 # 12 and 15), and two screws 
(Fig. 2 # 14) positioned in parallel along the length of barrel(Fig. 1 # 14). 

Regarding claim 12, Shutov further teaches that the screws are conical in 
shape(i.e. diameter graduate decrease from the inlet of the barrel to the outlet of the 
barrel)(Fig. 1) in order to provide additional normal and shear stresses to the material 
sufficient to form fine powder(col. 6 lines 35-38). Therefore, it would have been obvious 
to one of ordinary skill in the art to have incorporated the conical shaped screws as 
taught by Shutov into the powder moulding apparatus of GB781 in order to form fine 
powder as taught by Shutov. 

Regarding claim 13, Shutov further teaches that the distance between the screw 
flights in the fourth zone helps to prevent agglomeration of fine powders(col. 4 lines 29- 
32). Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the larger spacing between screw flights as taught by Shutov into the end 
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zone of the powder molding apparatus of GB781 in order to prevent agglomeration of 
the find powders as taught by Shutov. 

14. Claims 3 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shutov. 

The teachings of Shutov are discussed in paragraph 9 above. 

Regarding claim 3, Shutov further teaches that the heating means used in the 
first and second zones can be any suitable heating means known to the art(col. 6 lines 
3-11). Therefore, one of ordinary skill in the art would have found it obvious to have 
incorporated an electron beam heating device(i.e. electron supply device) to heat the 
first and second zones of the barrel apparatus of Shutov with expected success since 
electron beam heating is a well known heating means in the art. 

Regarding claim 15, even though Shutov does not explicitly teach the claimed 
condenser containing collector connected to the outlet of the barrel, one of ordinary skill 
in the art would have found it obvious to have incorporated an condenser containing 
collector in communication with the outlet of the barrel in the apparatus of Shutov in 
order to produce cooled final pulverized polymer powders. 

15. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shutov, 
and further in view of GB781 . 

The teachings of Shutov are discussed in paragraph 9 above. However, Shutov 
does not explicitly teach the claimed plurality of sensors and the controller performs 
control of the reaction control means based on the measurements from the sensors. 

The teachings of GB781 are discussed in paragraph 8 above. 
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Therefore, it would liave been obvious to one of ordinary skill in the art to have 
incorporated the temperature sensors and the feedback controller as taught by GB781 
into the apparatus of Shutov in order to precisely control the temperature of each zones 
on the barrel as taught by GB781 . 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LOIS ZHENG whose telephone number is (571)272- 
1248. The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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